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Abstract

The sixth edition ofthe "Raw Materials Weekdak place fromthe 15 to 19 November 2021 as a hybrid and
online event, gathering a wide range of stakeholders discussing policiesesehrchinitiatives in the field of
raw materials.

The 2021 Raw Materials Weekas centred aound the eighh annual Highlevel Conference of the European
Innovation Partnership (EIP) on raw materi@sveral complementary event®ok place addressing the latest
news on raw materials in the EU, including: Critical Raw Materials, Trends in ifomowatd Skills for raw
materials, EU Horizon technology success storiesCablada Partnership, UNECE Resource management.

As part of the event, the JRC jointly with DG GROW, organizeti'tk®) Raw Materials Knowledge Base event
o d oKnowlefige needs EU< a md * \, dnhAlgvémperl 8™, 2021.

This report is a proceeding note ofithevent. It gives an overview of the themes touched by the speakers in a
concise and balanced way. Finally, it includes (as Annexes) A\ b~ i _\ ' i oc fandkhedlides mn 2H ] dj
and available abstracts of the presentations.

The eventalso touched upon few broaderspectsin the contextof the relation between the EEnd the Africa
continent, including theneedsof both parties for a fair, responsible and secure transition towards a green
society , highlighting how sustainable raw mateds value chains could contribute to these overarching
objectives.



Building EU-Africa raw materials knowledge base
Introduction

This report is a proceedingote of the 4" @P A M\ r A H\ o> md\ gn A Fi j Kngwledde hegds\ n* f "~ g~
EU< a md ~ \, drganizédgaintly by the JRC and DG GROW, held on NovemBg2QaBLin the frame of the
EU Raw Materials Week

It focuses on the African continentand its countries in tems of raw materials value chain knowledge. It is

structured with an overall wraqup of the entire session presented in this chapter, followed by annexes including

specific materihoftheevenb hoc " A\ b i V' Roc  Ank™ \ f  mn alfstfactg dbthes k ct f\ i
presentations.

The EU policy context

Transitions towards a low carbon society and digitalisation, as well as supporting key sectors such as defence
and space, are reliant on the sustainable and secure supply of raw materials. To achieve this in an informed
manner, business and governmerghauld have timely and appropriate knowledge.

The European Commission (EC) foresees achieving sustainable and secure supply by working closely with
partners, facilitating trade associated with careful management of the environment, through ensuring value

chains resultngin positive contributions to involved communities, and by increasing circularity of material flows

within economies. Given that many value chains go beyond EU borders, knowledge provision and management

must also be a fundamental part of th&@> %2n fdi o> m\ ~odj i nfA\Vi _Ak\ moi mncdkn)f

The European Green D€alaims to transform the EU into a fair and prosperous society, with a modern,
resourceefficient and competitive economwhere there arezeronet emissions of greenhouse gases in 2050
and whereeconomic growth is decoupled from resource uéecess to resources is a strategic security question
aj mh@pmj k> ¥2nh\ h] dodj.i hoj h_"gdg mhoc ABmM "~ i h?2 \g

Ensuring the supply of sustainable raw materials, in particular of critical raw materissessary forclean
technologies, digital, space and defence applicatitisdiversifying supply from both primary and secondary
sources is therefore one of the preequisites to make this transition happefihe strategy stresses thathe
trade policy needs t@nsure undistortecnd fair trade and investment in raw materialsecessary for theeUizn f
green transition.

For this reason, many actions, programmes, initiatives and side agreements have been stipulated with a specific
focus on raw materials, addressing &ariety of aspects including autonomy/resilience, due diligence,
sustainability andcircular economy aspects. Among them:

1 The European Partnership on Responsible Mindfplsromotes responsible sourcing particularly in
fragile and conflict prone areas al is part of the accompanying measures in support to upstream and
downstream the Conflict Minerals Regulat{see next subchapter)

1 The EUACP (Organisation Of African, Caribbean And Pacific Stai¥sjelopment Minerals
Programmé®), funded by the EU ad the UNDRUnited Nations Development Programme}ich aims
to develop capacity and share best practices withinthé r f h \ eectord \ g n %

1 The Extractive Industry Transparency Initiaff)ean attempt enable thedisclosire of information
along the valuechain a quite efficient measurein pushing actors to lay open the entire revenues
derived from thesupply chainThis Initiative involve®5 members, 27 from Africa.

1 TheG7 CONNEX Initiati?@supports governments of developing countries and econorimesansition,
in the negotiation of complex commercial contracts in the extractive segiowvidinghighly specialized
expertise in mining, financial, fiscal or legafeas.

(*) COM(2019)640
(® https://europeanpartnershigesponsibleminerals.eu/
() http://www.developmentminerals.org/index.php/en/

() https:/eiti.org/
()  https://www.connexinit.org/en/



https://europeanpartnership-responsibleminerals.eu/
http://www.developmentminerals.org/index.php/en/
https://eiti.org/
https://www.connex-unit.org/en/

1 TheNDICI(Neighbourhood, Development and International Cooperatitrumen) , Global Europe
(2021-2027)(%), a funding programme, which highly involves delegations on sitefoltuses on the
countriesby pulling resourceand expertise, at thespecific countrylevel(’).

1 The new 2020 CEAP (Circular Economy Action PJaojnstituted of 35 separate actionst focuses
on the different aspects of the lifecycle of products, with the objective of a more sustainable product
use in the EU: products with a longer life, reubglrecyclable, ensuring less waste production, and
more value retention It gives specific attentioron key products value chains (electronics and ICT,
batteries and vehicles, packaging, plastics, textiles, construction, food water and nujrignter his
umbrella, different Actions are taken internationally, as the Global Action on Pla¥tarsg the creation
of a new Global Alliance on Circular Economy and Resource Effict®ncy(

1 The 2020 Ation Plan on Critical Raw Materials (CRM)( named °Critical Raw Materials Resilience:
Charting a Path towards greater Security and Sustainabilityh d i hr cd”~chdnhkm n i o~ _{
Raw Materials List, anthe °challengesfor a secureand sustainablesupplyof critical raw materials
andactionsto increaseEUresilienceand openstrategicautonomyZ With a strongfocusonthe concept
of diversificationasto °diversify supply with sustainable and responsible sourcing from third countries,
strengthening rulesbased open trade in raw materials andcmoving distortions to international
trade»%.

Finally, in loco, in cooperation with OECD, DG TRADE has a key role in assisting a fair negotiation among parties,
assuring an integration of the value chains between the EU and its partner countries, gelpstainable and
diversified supply from 3 countries.

DG TRADE, monitoring, and consulting the African partners on how to improve the general framework on
investment, aims to ensure fair and undistorted trade options and to achieve a gradual integrafithe value
chains between EU and Africa, to a mutual benefit.

;7 il omBEUAI hbfc}ln Gech_I [fm L_aof[ncih® [ h” nb_ | ?2=>%n

Entered into force in 2017, the soalled®EU>j i agd ™ o f Hd i ,readhed fulindlerbeptatipnand2@2, »
after a long preparatory phase. It applies to EU importers of minerals and metals consisting of or containing
3Ts (in, tantalum and tungstehpand gold, coming from CAHRAs areas, when import volumes exceed a certain
threshold.

As exlicated by its complete namehe® M®> bpg\l odji hg\tdibh_jrifhnpkkgth~rc\d
Union importers of tin, tantalum and tungsten, their ores, and gold originating from cordfiigtcted and high

md n f %) definesnthe CAHRAS as aeim a state of armed conflict or fragile postonflict. The definition

also covers areas witnessing weak or naxistent governance and security, such as failed states, and
widespread and systematic violations of international law, including human rigbisses.

() https://ec.europa.eu/info/fundiftenders/findfunding/eufunding-programmes/globakurope neighbourhooetevelopmentand
internationalcooperatiorinstrument_en

() NDICL,Bgj ]\ gh @pmj k tivésaneri.ko sOppat arfd fogtdr @ialogue and cooperation with third countries and regions in
the Neighbourhood, in SuBaharan Africa, in Asia and the Pacific, and in the Americas and the Caribbean; to develop special
strengthened partnerships and enheaed political cooperation with the European Neighbourhood, founded on cooperation, peace and
stability and a shared commitment to the universal values of democracy, rule of law and respect for human rights, and aiming
deep and sustainable democracy apdbgressive soci@conomic integration as well as peopte-people contacts; 2. at global level,
to protect, promote and advance democracy, and rule of law, including accountability mechanisms, and human rights ineludiéng g
equality and the protectiorof human rights defenders, ; to support civil society organisations, to further stability and peace, and
prevent conflict, thereby contributing to the protection of civilians, to address other global challenges such as climaigecha
protection of biodivesity and the environment, as well as migration and mobility; 3. to respond rapidly to: situations of crisis, instability
and conflict including those which may result from migratory flows and forced displacement and hybrid threats; resilietiengés,
including naturaland math\ _ " f _dn\ no "  mn' A\ i _hgdi fdibhjahcph\ido\lmd\ifhA\d_Hh\i _H
policy needs and priorities.

(®) https://eurlex.europa.eu/legatontent/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN

() https://ec.europa.eu/environment/topics/plastics/gledwlon plastics_en

https://ec.europa.eu/environment/international_issues/gacere.html#:~:text=Bringing%20together%20governments%20and%?20relev
ant,and%20production%2C%20building%200n%20efforts

() https://ec.europa.eu/docsroom/documents/42849

(*) https://eurlex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:52020DC0474&from=EN

(*®) https://op.europa.eu/en/publicatiaietail-/publication/8b0e378b3c59-11e7-a08e-01laa75ed71al/languagesn



https://ec.europa.eu/info/funding-tenders/find-funding/eu-funding-programmes/global-europe-neighbourhood-development-and-international-cooperation-instrument_en
https://ec.europa.eu/info/funding-tenders/find-funding/eu-funding-programmes/global-europe-neighbourhood-development-and-international-cooperation-instrument_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
https://ec.europa.eu/environment/topics/plastics/global-action-plastics_en
https://ec.europa.eu/environment/international_issues/gacere.html#:~:text=Bringing%20together%20governments%20and%20relevant,and%20production%2C%20building%20on%20efforts
https://ec.europa.eu/environment/international_issues/gacere.html#:~:text=Bringing%20together%20governments%20and%20relevant,and%20production%2C%20building%20on%20efforts
https://ec.europa.eu/docsroom/documents/42849
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0474&from=EN
https://op.europa.eu/en/publication-detail/-/publication/8b0e378b-3c59-11e7-a08e-01aa75ed71a1/language-en

The regulation imposes to the EU importers who meet the requirements to mandatorily follow the Due Diligence
Guidance for Responsible Supply Chains from Cop#ifected and HighMd nf h <m > \ n» h #J @>? h ? p°
Guidance).

>j i~ mi di bDyeDdigeficdB@>d? Ani ~~ ' Anop_d nhc\l g ] “ i hg mdatdi bl
the local community, and results are rather mixed. For this reason, in 282% published aMonitoring &

Evaluation FrameworK]) to investigate the entire ecosystem of dérent interventions and outcomes dhe

Due DiligenceGuidance

Oc ham\Vh rjmfRhhjidojmnhoc h_mdgdi bhajm» " n'"Bh >\ npm nfho
upstream to downstream), and ho# j h k \ peidformatice is affecting the trade in merals. Finally, it

h \npm nhoc hAjpo”jh nh\Vi _Adhk\*onhA\ nnj ~d\ o _Ardoch¥ji
g\']jpm hajm» " nhg\]jpm" A2 mmpkodji'hkjgdod~r\ghdinol]dg
meta studies results are going to be published in 2022.

Important data gapsexist affectingthis monitoring frameworksuch as in relation to inspection data, as for the
case of theASMArtisanal and SmalBcale mine)for whichinformation can be found only locallywith a deep
Y%j i hoc  Abmj pi _%Ahrj mf' hdi h*jj k> m\odji hrdochgj *Vgh\nnj "

The outcomeof the interactiors between the uptake and the impacts typically also unclearas the
phenomenon ofde-risking or the data on cost and benefits around the value chain (how is the cost of due
diligence shared along the value chainy,the role of control points in global metalsy, finally,the attribution
and contribution correlation problem.

The role of knowledge in Africa and the green transition perspective

Pushed byhe urgency to meet carboneutrality by mid-century, countries will increase their share of renewable
sources. Hence, the lewarbon future will be very mineral intensive as clean energy technolgieed more
materials than fossifuel-based technologies.

Africa hosts significant volumes of these strategic/green mineyaismprehensive of th&®are Earth Hements
(REEXey ingredients of permanent magnets used in higerformance wind turbines and electric motoikhe
known reserves and resource@se however believed to be a tip of the iceberg as Africa is largely geologically
unexploredand very patchy in its developmén

It is within this context that the African Development Bank has undertaken several value étmial/ses to
define aninformed development of apossibleAfrican strategy for establishing battery manufacturing plants
based on the significant resourcesailablein the Democratic Republic of Congo (cobalt and lithium), Zimbabwe
(lithium),and South Africa (Manganese) among otheféesestudies providd opportunities and challenges for
the development of an endo-end value chain of batteryninerals{®).

The Africa Mining Vision (AMY) has set pathways to an enhanced contribution of the extractive sector to
<amd” M\ YanfAinpno\di V]l g Hh_"qg gj kh" iadréinspdréenh optinfpljandfequitablg \ n k d m\
exploitation of mineral resources.

African countries will have the opportunity to generate tax revenues and foreign exchange from trading and
exporting these minerals. They will be able to mobilise the mueteded development finance. They will have
the chance to embark on diversification drdomestic value addition capacity to generate employment and
income. They will be able to build vital infrastructure, roads, rails, and ports.

In fact, <amd "\ nf g\ g p  ifp kignifidart resewves jofitHe glehfifiadhcriticahminerals, abumda
renewable resources for energy generation, relatively low sbst establishment industriesas well as buoyant
youth population for reskilling and upskilling.

However, raw material@vailability is not the only criteria for a successful development dean energy
technologies and battery manufacturing value chains.

This calls for the development of deliberate strategic frameworlhtep Africa positions itselfo make the most
out of the opportunities provided by the new global trends, whilst addressing the relatadrgingchallenges

(**)  http://mnequidelines.oecd.org/monitorkamnd-evaluationframework. pdf
(*%) https://iwww.afdb.org/en/documents/lithivaobalt value-chain-analysis minerakbasedindustrializationafrica

https://wwwafdb.org/en/documents/rarearth-elementsree-value-chainanalysismineratbasedindustrializationafrica
(*%) https://au.int/en/ti/amv/about



http://mneguidelines.oecd.org/monitoring-and-evaluation-framework.pdf
https://www.afdb.org/en/documents/lithium-cobalt-value-chain-analysis-mineral-based-industrialization-africa
https://www.afdb.org/en/documents/rare-earth-elements-ree-value-chain-analysis-mineral-based-industrialization-africa
https://au.int/en/ti/amv/about

Anyhow there are crucial knowledge gaps. First, in terms of the economics, thereumagertainties if the
capacities, skills, and kneWwow exist toadd value and process these energy minerals domestically.

Second, in terms of climate change, the production and processing of critical minerals themselvgsmarate
considerablegreenhouse gas emissionBroduction of hese minerals requiremore enegy per unit of output
than oil and gas.

Third, concerning the environment and social issues, there is limited knowledge of whether adstpradards

are in place to protect biodiversity and ecosystem services and tackle soil erosion. Or what level aftgapa
there to avoid changes in community life, displacements, excessive migration, improve poor working conditions,
remove workplace hazards, exposure to chemicals.

Finally, mor&knowledge is needetb strengthen the systems that incentivise produceéosengage in responsible
business conduct related to governance issues

In conclusion, it is necessary to have adequate knowledge to balance the growing demands for critical minerals
and the need for a new resource governance model that benefits AfricAsswell ascoherent and smart
strategies to guidehe development of critical mineral value chaiasd to createopportunities to manufacture
products for green energy generation, battery energy storage systems, EVs among oithergreen, fair and
systematic way.

A mutual partnership with mining companies, battery precursor companies and battery manufacturers and an
jmb\Vidu _h<~odji hKg\li hdnhoc m ajm hi >~ _° _hajmhdhkg h°’
mineral resources for greeanergy and optimization of benefits for socieconomic development.

Forthesereasonssamd '\ 2nfhkmj sdhdot hoj hoc h @p mj dxploited gnid brimf ~ o hd n h
mutual benefis. Knowledge and partnershipsan, therefore, be considereind o d *\ ghaj mhoc Hnp"r "~
mineral developmentand for the EU security of supply.

The Circular Economy concept in the African continent

Africaz specificcharacteristicsand demographic trends currently shape the Circular Economy discusaiths

agenda in the continentFactors are connected to the climate change impacts, the ecaasituation (for

example most African countries are resource exporter and product importiee demographic evolution, but

\'gnj hoc A hkgjth iof\Vi HAnjrdVghndoplodji R#] “or > i Rdi
oc RhP=PI OR §gnkbmchuse vielang, fsiipfingprinciple.

It all ends up in theAfrican Circular Economyetwork(ACENY) visionnA@s gj b _ pcgrmp_rgtc 2?2
that generates welbeing and prosperity inclusive of all its people through new forms of economic production
and consumption which maintain and regenerate its environmental resowtrges

In this context, &key issueare the supply chais of EEHElectricaland Electronic Equipmenand WEEEWaste

of Electricaland Electronic EquipmentMaterials necessary for the production of many electrical and electronic
equipment are sourced inAfrica, but manufactured in other countries (predominantly in Asia) atien
imported between othersin Europe to enable the green transition.

At the same time though,Africa receivesvast amounts of WEEKoften under the guise of still functional
equipment) andmost of the value that is eventually recovered (mainly by the informal sector) from secondary
materials (including metals) is exported agaifiince Africa does not possess much eptbcessing
facilities/capacitiesit is hardly possible to regmsibly handle thenon-viable/hazardous fractiomf WEEE left
behind withhuge environmental (biodiversity loss, environmental destruction) and social (child labour, conflict
minerals) costsThus,essentially Africa losesbenefitsin the entire value chims paying the highest costs.

As for its historical and cultural background, the African continent lends itself to become a global hub for
remanufacturing and repair and could be seen by the EU as a future Circular Economy strategy partner and
considered a a service provider that can keep EEE functional for much longer for the high value local utilization
of secondary materials.

The key strategies that should be considered as building blocks for a more equitable future of the EU/Africa
business partnerskih hj _~ghncjpg_hdi *gp_"hHh_daa m iofh\nk ~on' hnp”’
fair rethink of the current trade agreements, the possibility of introducing a leasing for the primary resources,

the need for more transparency inthe supplychailf # * nk > ~d\ ggt haj mh @@@* R@@@%$' hoc"

(") https://lwww.acen.aica/


https://www.acen.africa/

Africa, and respect and comply with the local way to live according to circular basic principles every day and
preserve the useful life of products.

In relation to the Eland the newEU Africastrategy(*®), the Circular Economy policies and strategies in act with
and within Africa are manyThis includeshe engagementwith the African CE Alliancéy, the African UnioiY)
and the Europe Africa Business Fordi(

To have a complete picture of the local situation, DG ENV commissioned the @idylar Economy in EU

Africa cooperatio®??), which highlights key trends, opportunities, and potential of the development of CE

policies in Africa. It also includes recorandations for the EtAfrica engagements (policy dialogues, research

ANpjk mVvodj i " Al pndi "nnhoj Al pndi "nnAhm glodjin'fh orNT$) RO
African countries where the CE logic is most advanced namely: Egypt, Sduth, Nigeria, Rwanda, Senegal,

Morocco, Kenya, Ghana.

The ley knowledge gaps to support the development of more robust CE policies in Africa segatd
availability and quality on circular economic production processes, waste generation, resou@rgaion,
informal employment per sectors, trade flows of waste anéf hand products as well as the need to further
investigate inmeasuring and assessing benefits of CE policies.

The role of JRC in enhancing the Africa -EU raw materials knowledge base

Strengtheningthe Ed amd "\ f _d\V\ gj bp " Adnh\Vohoc  hg mth" ) m hjah @ Yer
African countries, needs to be part of facilitating fair, greener, and responsible sourcing of raw materials.

In this framework, the Dectorate General Joint Research Centre (JRC), theirse science and knowledge
service of the Commission, has a long standing attention on Africa, e.g. the JRC Smpence for the ALEU
Partnership: building knowledge for sustainable developmé17) and the recently established\frica
Knowledge Platfornif).

The African Knowledge Platform is a wddased entrypoint, highly visual and geospatially explicit that brings
together datasets, narratives, interactive tools and partnerships across moae 80 disciplines and policy
priorities.It enhances recent scientific evidence on African raw mate@&lsind demonstrates the value added
of geographically explicit narratives in scient@ policy context.

By bridging the gap between research and policy, the African Knowledge Platform empowers EU policymakers
and support science diplomacy in line with the-Bffica Strategy and international development agendas. It
stimulates knowledgesharing and enhances partnerships between European and African stakeholders.

<ijoc mhapi _\Vh io\l\gh@>%nhfijr g RawMaterialsinfdyrmatiogystem H oj A m\
(RMIS)Infact, di " -+, 0' hoc™ R MHDNA\ *onfh\ nhoc FRe@gyndgfocnd a™ m™ i N°
raw materials from primary to secondary sources, along the entire raw materials value chains and considering

the full material life cycle.

The RMIS provides the core basis for raw materials knowledge and analysgsgired to support EU policy
fulfilling a wide range of knowledge needs integrating information by a broad spectrum of EU and international
knowledge suppliers.

In particular, the RIIS facilitates harmonised availability, coherence and quality of key data and analyses
required by specific EC raw materials policies and EC services; it highlights priority knowledge needs identified
by the EC, as well as contributes to coordinated kremlgle dissemination.

It supports the knowledge needs of the EC's criticality assessment, the knowledge on raw materials at eountry
level, the Raw Materials Scoreboard for monitoring, trade, social policy related to supply chains such as due
diligence/conflit minerals policy, as well as other raw materials specific policies.

(*®) https://www.europarl.europa.eu/RegData/etudes/ATAG/2021/690516/EPRS_ATA(2021)690516_EN.pdf

(*°) https://www.aceaafrica.org/abowatcea

(% https://au.int/

(Y https://www.euafricabusinessforum.com/

(®®) https://op.europa.eu/en/publicatiaietail/publication/4faa23f28b8a-11eb-b85c-01aa75ed71al/languagesn

(®®) African Knowledge Platforrhttps://africaknowledgeplatform.ec.europa.eu

(% 1. Qitical raw materials for low carbon and digital technologies (including responsible sourcing of primaryreesoand reuse of
secondaryresources)2. Monitoring gold mining in remote parts of central Africa using satellite technology (with the aim of enhancing
transparency and compliance)



https://www.europarl.europa.eu/RegData/etudes/ATAG/2021/690516/EPRS_ATA(2021)690516_EN.pdf
https://www.aceaafrica.org/about-acea
https://au.int/
https://www.euafrica-businessforum.com/
https://op.europa.eu/en/publication-detail/-/publication/4faa23f2-8b8a-11eb-b85c-01aa75ed71a1/language-en
https://africa-knowledge-platform.ec.europa.eu/

The RMIS knowledge network includes 200+ representatives from Member States, e.g. industry associations,

key European/international organisations, as well as EU funded projects on raeriada (e.g. H2020 and EIT

RM)The RMIS team every year organizes the calledRMIS workshop (in 2021 held the December 3rd), which
aimstoegnom i boc i hoc h_d\V\gjbp hrdoch@Phapi _° _hkmje ~onh
developmentbjectives.

As part of its communication strategythe JRCpublishes the RMIS Newsletter-annually, and the RMIS
Roadmap report every two years. The 2021 RMIS Roadft)dms beernrecentlyreleased, it presentthe RMIS
development priorities for the yars to come, derived from extensive discussion with various policy DGs.

Key focus of the latest developments is theew RMIS African country profil@%. The tilepresens each African
country as anon-food, norrenergy raw material supplier, both globally and to the EU.

In doing soare highlighted relevant aspects for a sustainable sourcing, in seven thematic sections:

1. Oc Ao Lpd~rf HAN ~dnsafhmhA odjjii K mhroci didrijtoghe vatne added) h di di b
jahoc A "jijht"HhVi HRoc AhVNdi h™jpiomtnhihm\rhh\l o md
2. ° Om)themedule provides information about the African country expdnistype of materialand
destination, with a focus on but not restricted to critical raw matdsialt also provides a snhapshot of
the most relevantmost relevant materials imported by the Eitbm the specific country.
3. The® Om\ _ ° A hsummapzestha psovisionsthat affect the free trade of raw materials, that is,
the trade agreements and exjpbrestrictions that involve and are applied by the African country.
4. ° Di g n:dobusingmmfereigirect investmentsand on mining exploratiorbudgets this module
offers a view on the overall international investment to the country, with a focus on the companies
that do exploration on the African land.
5. °Bj g mi\Vi”~"H\Vi _ f:ncpllecd Segefpinmunmakitpriam ahd sbgedomdmiccountry
specific indicators, focusing on the natural resource governance, the humanitarian risk, the poverty,
and mining workers conditions.
6. °@ gdmji h io»fh_dnkg\tnho c lodalggturdaspecis likg praegtdddiieas,n Hdi h m
or areas with deforestation or high floodingazard. Moreover, it shows the amount of greenhouse
gases and air pollutant emissions by raw materials sector.
7. °>dm”~pg\ mh " ~jij ht f Y the $pation reollects fornfationaan dht dotal wWaste
generation and collection, as well as on the legal and illegal waste trade flows.

(®) https://publications.jrc.ec.europa.eu/repository/handle/JRC126612
(®®) https://rmis.jrc.ec.europa.eu/apps/ap/#/



https://publications.jrc.ec.europa.eu/repository/handle/JRC126612
https://rmis.jrc.ec.europa.eu/apps/ap/#/

List of abbreviations and definitions

3Ts
ACEN
AfDB
ANRC
ASM
CE
CEAP
CAHR#
CRM
DG
EC
EEE
ESG
EU

GDP

NDICI

OECD
RMs
SRI
UNDP
WEEE

Tin, Tantalunand Tungsten

African Circular Economy Network
Africa Development Bank

African Natural Resources Centre
ArtisanalSmall ScaleMining

Circular Economy

Circular Economy Action Plan
Conflict Affectedand HighRisk Areas
Critical Raw Materi&

Directorate General
EuropeanCommission

Electrical And Electronic Equipment
Environment Socialand Governance
European Union

Gross Domestic Product

Neighbourhood, Development and International Cooperatic
Instrument

Organisation For Economic @perationand Development
Raw Materiag

Sustainable Recycling Industries

United Nations Development Programme

Waste Of Electricadnd Electronic Equipment



Annexes

Annex 1. Agenda

\

Raw Materials Week

\: European I
== Commission

15-19 November 2021

=

Knowledge needs — EU-Africa focus

18 November 2021
Le Plaza Hotel (Boulevard Adolphe Max 118-126, 1000 Bruxelles) and Online

Rationale

Transitions towards a low carbon society and digitalisation, as well as supporting key sectors such as defence
and space, are reliant on the sustainable and secure supply of raw materials. To achieve this in an informed
manner, business and governments must have timely and appropriate knowledge. The European Commission
foresees achieving sustainable and secure supply by working closely with partners, facilitating trade associated
with careful management of the environment, through ensuring value chains result in positive contributions to
involved communities, and by increasing circularity of material flows within economies. Given that many value
chains go beyond EU boarders, knowledge provision and management must also be a fundamental part of the
EC’s interactions and partnerships. This workshop focuses on Africa and its countries in terms of raw materials
value chain knowledge. This regional example illustrates related EU needs, the current situation and
recommendations.

Session Chair: David Pennington, Directorate-General Joint Research Centre, European Commission

14:00-14:15 | Opening speech by Giovanni DE SANTI, Director Sustainable Resources, DG JRC, European
Commission

14:15-14:30 | Peter HANDLEY, Head of
Unit Energy Intensive

Industries and Raw EU Raw Materials Policy and Africa
Materials, DG GROW,

European Commission

14:30- 14:45 | Constantin CIUPAGEA,

Head of Unit Land
Resources, DG JRC, EC’s Raw Materials Information System — African Country Profiles

European Commission

14:45-15:00 | Fred KABANDA, African

DeYeIopment Bank, The Role of Knowledge in maximizing Africa’s Minerals
African Natural Resources | pevelopment — Perspective of the African Development Bank
Centre

15:00-15:30 Coffee break

15:30-15:45 | Carsten SORENSEN,
Deputy Head of Unit
Private Sector, Trade, DG

How to support development of raw materials sustainable value
chains with our African partners

Twitter: @EU_Growth #EIPRawMaterials #RawMaterialsWeek
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Raw Materials Week

15-19 November 2021

"" fm’)

2 0 0 R

INTPA, European
Commission

15:45-16:00

Degol HAILU, United
Nations Development
Programme

Bridging the Knowledge Gap in Raw Materials Value Chain: The Case
of Clean Energy Sources.

16:00-16:15

Phillipp DUPUIS, Head of
Unit Multilateral Trade
and Sustainable
Development Policy,
Green Deal, Conflict
Minerals, Marten
WESTRUP, Team Leader
Unit Industry, Goods,
Energy, Customs and
Origin, DG TRADE,
European Commission

Raw Materials in Trade Agreements and Ensuring Responsible
Sourcing

16:15-16:30

Tyler GILLARD, Head of
Due Diligence, OECD

Responsible sourcing — knowledge needs for monitoring progress
and impact

16:30-16:45

Gaétan DUCROUX, Unit
Bilateral & Regional
Environmental
Cooperation, DG ENV,
European Commission

Circular Economy in EU-Africa cooperation

16:45-17:00

Susanne KARCHER, Co-
Founder of African
Circular Economy
Network and Sustainable
Recycling Industries South
Africa National Project
Manager

Overcoming knowledge challenges/new pathways to equitable
North/ South WEEE value chains

End of session

Twitter: @EU_Growth #EIPRawMaterials #RawMaterialsWeek
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Annex2.Mj [ e | m% \cial [] bs

Dr. David Penningtoleads the Portfolio of projects on Strategic value chains with a
focus on Secure and sustainable raw materials in the European Commission's
Directorate General Joint Research Centre (JRC). An overarching output of the portfolio
dnh oc  f @>%n fnidimatihn HBystem nRMIS). rKBy{ouse underlying
activities include foresight for sectors and technologies with broad analyses in relation
to e.g. a carbon neutral society and digitalisation, anddi&pth supply/demand
analyses for primary and secondargw materials in relation to e.g. batteries.

Giovanni De Santi is the Director of tHairectorate for Sustainable Resources, European
Commission's Joint Research Centre. Previously he was Director of the Directorate
Competences. He also held @osition of the Director of thelnstitute for Energy and
Transport. The Institute represented theference centre of the European Commission for
research in the energy field and sustainable transport. He has been working for the
European Commission since 1985. He holds a PhD in Fluidodynamics and is author of many
peer reviewed publications in highvel scientific journals and Chairman of many
international conferences.

DG GROW, European Commissionr Peter HANDLEY, Head of Unit Energy Intensive Industries and Raw
Materials

Peter Handley is, since September 2017, Head of BreergyIntensive Industries and
Raw Materials Unit in the European Commission's Directet@eral for Growth. He
was previously Head of the Resource Efficiency Unit at the Secret&@wieral, where
he was responsible for coordination of Energy Union3@@limate and energy package,
low emission mobility strategy and the circular economy.

EUROPEAN COMMISSIONConstantin CIUPAGEA Head of Unit Land Resources, JRC

Constantin Ciupagei® Head of Unit for Land Resources at the Directorate General

Joint Research Centre (JRC), within the European Commission, managing projects

in support to EU policies. He is also the JRC DireBtori ™ m\ g %2n fh Nc ° mk \ f ¢
European Innovation Partnership on Raw Materials. The most recent areas of
research and policy suppontere: Raw Materials and Strategic Value Chaipslicy

support and monitoring indicators, coordinating the management of the
>jhhdnndji%¥nh M\ rfh H\Vo md\ gnfh Diajmh\lodjih
sustainability assessments of processes along strategic ‘ealchains -
environmental, consumption footprintsSoil policies and research providing
evidencesupport, assessments and management of knowledge (EU Sall
Observatory) in support of soil strategy and healthy Soils and Food Mission;
Ecosystem Services Mping and Assessments and Natural Capital Accounting in support of Nature Restoration

Law and Biodiversity StrategyBefore joining the European Commission in 2010, he was the director of the

Institute of World Economy (IWE) of the Romanian Academy. Betv2©06 and 2008 he acted as Economic

State Counsellor in the Chancellery of the Prime Minister of Romania, while between 1994 and 1996 he was

12



the economic counsellor of the President of the Romanian Parliament's Chamber of Representatives. He has a
PhD inmacroeconomic and international trade modelling since 1997.

AFRICAN NATURAL RESOURCES CENTRied KABANDA African Development Bank

Mr. Fred Kabanda is Manager, Extractives at the African Natural Resources Centre of
the African Development Bank where he oversees the work streams in oil, gas and
mineral sectors

He has worked with the extractive sectors for over 28 years. Before jgittie Bank,
c hr\nh <nndnoliof >jhhdnndji mhdi fh Pb\i \ %
Development. He also taught in the Department of Geology at Makerere University.
‘ He has been involved in policy setting, formulation of laws, regulation of operations
>4 and general natural resources management in several countries. He holds a Masters
from the Norwegian University of Science and Technology, Bachelors in Geology from Makerere University and
several post graduate trainings in policy, management and contragatiations from different Universities.
Fred is a member of SPE, SEG, AAPG and GSAf among other professional bodies.

EUROPEAN COMMISSIONCarsten SORENSENDeputyHead of Unit Private Sector, Trade, DG INTPA

1 Carsten Sorensen is currently deputy head thie private sector, trade and

. "hkgjth iof pidoh di h oc ™ h @pmjk Vifh >jhhdni
Directorate General. He has been with the Commission since 1995, in charge of

both internal market and external relations files. Carsten has notably omxzlp

different positions in external trade, political and development DGs, including a

stint as trade counsellor in the EU Delegation to India. He has been in DG
Development/International Partnerships since 2015, where he was deputy head of
interinstitutioral relations prior to his current assignment.

UNITED NATIONS DEVELOPMENT PROGRAMME (UNDRYol HAILU, Senior Advisor

Dr Degol Hailu is a Senior Advisor at the UNDP. He is published widely on
macroeconomics, trade, development finance, employment, access to water and
extractive industries. Previously, he had served as the Director of the International
Policy Centre in Brazil. Bek joining UNDP, Dr Hailu spent many years at the University
of London researching, teaching and consulting. He holds a PhD in Economics from the
same university.

e

i

EUROPEAN COMMISSIONMarten WESTRUR Team Leader Unit Industry, Goods, Enef@ystoms and
Origin, DG TRADE

Hi\mo i R’ nompkhdnh O Vhh G \ _ " mhdi R 2BHOmM\ _ " hjahoc h @p
>pnoj hnhA\Vi _AImdbdi »$) hDi hocdnh”r\V k\ r*dot' hc hgjjfnhlao’
perspective ofspecific industrial sectors, including raw materials. He also leads on FTA negotiations in this

m nk>"o'"fh\i _hHhkm qgdjpngth”jjm_diVo _fhoc h@P¥%nhkjgdrd"

Trade in 2017 he was Team Leader in DG Energy kimgron strategic and horizontal aspects of energy and

climate policies. Before first joining the Commission in 2007, he was a manager at the Swedish Trade Council

di h=mpnn - gn) h <hNr " _dnchiVodjiV\g' hc hcjg_nSghoopafgh H\ no"
Economics) and law (from University of Stockholm).
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EUROPEAN COMMISSIONPhillipp DUPUIS Head of Unit Multilateral Trade and Sustainable Development
Policy, Green Deal, Conflict Minerals, DG TRADE

Philipp Dupuis is since September 202Deputy Head of the Unit in charge of
Multilateral Trade and Sustainable Development Policy, Green Deal and Conflict
Minerals in the Directorate General for Trade of the European Commission in Brussels.

From August 2015 to August 2020, he was Head of theoRemic and Trade Section
of the Delegation of the European Union in Thailand. He also covered Cambodia, Laos
and Myanmar.

Between August 2009 and July 2015, Philipp Dupuis was Deputy Head of the Unit in
charge of the trade relations with North America inet Directorate General for Trade

of the European Commission in Brussels. In parallel, he was EU deputy chief negotiator
for the EUCanada Comprehensive Economic and Trade Agreement (CETA).Philipp
Dupuis worked previously as Deputy Head of the Unit resgmedor the trade relations with Latin America, the
Middle East and the management of the Generalised System of Preferences (GSP) and as Head of the Economic
and Trade Section of the Delegation of the European Commission in Mexico, covering also Culta.ni®eing

to Mexico, he was an investigator in the atimping department of the Directorate General for Trade of the
European Commission, was-codinator for the bilateral trade relations with Iran and Iraq in the same DG and
head of section in the puix procurement unit of the Commission Administration. Before joining the European
Commission in 1995, Philipp Dupuis was a consultant for Andersen Consulting in Frankfurt/Germany carrying
out projects in the financial sector. He studied Business Admatistn and, as subsidiary major, Political
Sciences at the University of Mannheim in Germany and made a Banking Apprenticeship at the Deutsche Bank
in Darmstadt/Germany.

OECDCENTRE FOR RESPONSIBLE BUSINESS CONDBU®@IEr GILLARD Head of Due Diligence

r ‘i Tyler Gillard is the Head of Due Diligence Unit and Senior Legal Adviser in the OECD
>iom hajmAM nkjind]g h=pndi "nnh>ji p"ro) h

textiles, mining & metals, oil & gas and agriculture sectors. Tyler joined the OECD

in 2009 to lead the multistakeholder negotiation of the OECD Due Diligence

Guidance for Responsible Supply Chains of Minerals from Co#fffected and

HighRisk Areas. He has since overseen the development of numerous global supply

chain standards. Tyler wks closely with governments, the private sector and civil

society to implement these standards and integrate them into national policies,

regulations and industry practice.

Before joining the OECD, Tyler was a fellow in international law at Columbia Law School where he worked with
the Human Rights Institute and the Columbf@entre on Sustainable Investment on responsible business
conduct, international investment law and trgparency in the extractive industry. He has an LL.M. from
Columbia Law School and an LL.B. from the School of Oriental and African Studies at the University of London.

EUROPEAN COMMISSICNzaétan DUCROUXUnit Bilateral & Regional Environmental CoopematiDG ENV

Gaétan DUCROUX is International relations officer and is covering bilateral and
regional environmental cooperation with sit8aharan Africa and South Asia in the
European Commission Directorate General for Environment.

In these functions, he fitows policy dialogue between the EU and these regions on
environmental issues and follows notably initiatives related to Circular Economy
promotion on the African continent. Before working on these issues in DG environment,
he worked on EU cooperation wiMiddle Eastern countries in Directorate General for
Neighbourhood and Enlargement (DG NEAR), as well as on development cooperation
programmes in several African countries for various NGOs and EU Member States.
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AFRICAN CIRCULAR ECONOMY NETWOQORYD SUSTAINABLE RECYCLING INDUSTRHKESusanne
KARCHERCo Founderof ACEN and Nation&moject Managerof SRI

After completing Chemical Engineering studies in Germany, Susanne Karcher started

her company EnviroSense CC (an Environmental Consultan©gpi@ Town in 1999.

Her company specialises in the planning, development and facilitation of tailade

bjg mih io\ég'hdi _pnomd\g*”*jhh > m*d\gh\i _Am
HVi Vb h io»hkmjbm\hh nfhpgodhlongthb >\ m  _fo
Susanne is a qualified RECP (resource efficiency and cleaner producticuerievel

trainer with the NCPC as well as a founding member of the African Circular Economy
Network. In addition, Susanne provides voluntary mentoring services as a member of

the globally operating Circular Economy Club. As a-armenan consultancy business

and in her former role as the Chair of the Southern Africaliaste Alliance, Susanne

specialised early in her career on furthering collaborative, safe and inclusive WEEE nma@aigé\s part of an

international round table led by the WRF she contributed to the development of various signature research
publications and projects including the 1ISO IWA 19:2017 Guidance Principles and also assisted with SRI led
training initiatives inGhana and South Africa. Since the end of 2020 Susanne has been appointed by WRF and

Empa as the National Coordinator for the Phase 2 of the SRI South Africa project (2023).
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Annex 3. Presentation s and Abstracts

Opening speech - Giovanni DE SANTI(DG JRC)

European
Commission

KNOWLEDGE NEEDS:
EU-AFRICAFOCUS

Giovanni De Santi

(European Commission, Director, JRC.D — Sustainable Resources)

2021 EU Raw Materials Week — November 18th 2021

v Storytelling with maps and science-to-policy context

Africa Knowledge Platform

Mapping mines from space

Monitoring compl 1d mines in Republic of Congo u

Critical Raw Materials in Africa

Africa Knowledge
Platform

A gateway to data and information on Africa's social, economic, territorial and environmental
development, developed by the Joint Research Centre of the European Commission.

v' Embracing digital — from static to dynamic maps

<

s,
< <

o

Discover our interactive stories Interact with our analytical tools

8

13

v' Searching by SDG, by Topic, by Country v' Exploring with analytical tools

v Mapping partnerships
https://africa-knowledge-platform.ec.europa.eu wi aaiasle from Dec 2021, temporary link https://tinyurl.com/stntdnwn

European
Commission

EU SCIENC|

ENVIRONMENTAL & SOCIAL

SUSTAINABILITY 4

o
RAW: IMATERIALS

ES

Raw Materials Information System

PROF

AERICAN.GOU [TRY

» | English (en) ~1
‘. African Country Profiles

i ~  Profiles are available in RMIS for most
" African counties.

/ They cover indicators related to:

Trade

Investments

Environmental & social sustainability
Circular Economy

Governance

GO TO COUNTRY PROFILE

* *
EU COUNTRYIPROFILES
X *

] B

European
Commission

it
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EU Raw Materials Policy and Africa - Peter Handley (DG GROW

?=Yam L[ g G[n_1 c[ f m -Qfican CogntrnReofilds -MomatantiigCIUPAGEA(DG JRC)

RMIS Roadmap reports: 2017, 2019, 2021

—1 JRC TECHNICAL REPORT

Raw Materials Information System =
RM IS JRC TECHNICAL REPORTS

Raw Materials Information
Raw Materials Information 0
System (RMIS): towards v2.0 System (RMIS): 2019 Roadma| ~ RMIS Roadmap 2021
Progress Report

Focus on Africa

C. Ciupagea

(on behalf of the JRC RMIS team)

JRC Knowledge Base Event
18th 2021

European
Commission

Specific objectives

Announce the release of the 2021 RMIS Roadmap report

Briefly present latest RMIS knowledge outputs

Announce & present brand new RMIS tile focused on Africa




RMIS homepage overview

Engiish (en)
EU SCIENCE HUB
Raw Materials Information System (RMIS)

=2
|

RAW MATERIALSIKNOWIEDGEM
GATEWAY. o

L 4 1
{ PROFILES

k.

European
Commission

EU SCIENCE HUB

Raw Materials Information System (RMIS)

<2

Bottom raw of RMIS provides
access to 3 types of ‘quantitative
summaries/profiles’, relative to:
80+ raw materials
40+ African countries
27 EU Member States

'ﬁ

MATERIALS S ARRTERIICO

¥ 1
| PROFILES
. AAPY *
5 .

RAW!

RMIS homepage overview

F x
EU CO)I}JNT?&‘{,PRQFHFC.

European
Commission

Structure & content of
RM Profiles is being
revised

First module,
recently published: a
dashboard-like
summary covering
key aspects such as
production, trade,
demand, circularity,
sustainability

RMIS - Raw Materials Profiles - Cobalt

erias Dashboard

EU Primary Prog €U Refined Prod

12% 10.3%

Finland

Finland

European
Commission

Include profiles for all 27 EU MS

Interactive profiles in RMIS are
linked to a pdf-report that users can
download.

Profiles include info on e.g.

AL REPOR
el the Raw Materlals
MIS) Belgum

Resources & reserves,

JRC TECHNICAL REPORT

EU County profiles in the Raw Materials
Information System (RMIS) Austria

les in the Raw Materials
m (RMIS): Romania

Supply, use, trade
Environment sustainability
Social sustainability

CE aspects

European
Commission
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African Country Profiles (new!) - 1/2

<

RAW MATERIALS/KNOW('
GATEWAY

ENVIRONMENTAL & SOCIAL
SUSTAINABIL

L &

RAWIMATERIALS PROFILES

£ *
EU COUNTRYVIPROFILES
X *

g 5

.

Profiles available in RMIS for 44
out of 54 African countries

(first attempt to) provide concise
quantitative summaries for non-
food, non-energy RMs

Include indicators related to trade,
investments, environmental &
social sustainability, circular
economy & resource efficiency,
governance.

- European
Commission

African Country Profiles (new!) - 2/2

Continues updates are foreseen to
meet knowledge needs identified
by the EC (consultation between
JRC and DG GROW, ENV, INTPA
on this topic ongoing since 2020)

Complement (and explicitly link to)
the new, overarching JRC Africa
Knowledge Platform (AKP)

Enjoy the video for more details!
(starts automatically with next slide)

- European
Commission

Joint Research Centre

3
s kg ,’n 3 =

§-

Website: rmis.jrc.ec.europa.eu

Contact: ec-rmis@jrc.ec.europa.eu
constantin.ciupagea@ec.europa.eu
david.pennington@ec.europa.eu
simone.manfredi@ec.europa.eu

European Union 2020

ense. For any use or reproduction

are not owne - European
Commission
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TheRolei © Ehigf _~a_ c¢ch g[rcgctcha ;-Perepécfiveohthez drican Ddvdlopment Bank f -iFjedy KABANDA(AfDB, ANRC)
Abstract

The world is witnessing a revolution in the transport sector as countries adopt electric vehicles as an alternative ttethalinombustion engine vehicles. This, together
with the promotion of renewable sources of energy including solar and wind aregfahe efforts towards a global low carbon energy transition. The success of the energy
transition will require Lithiurvion battery (LIB) for reliable energy storage. The manufacture of LIB involves several minerals including Lithium andlGGlmlnanganese,
nickel, graphite, Rare Earth Elements (REE), iron, copper as well as phosphate.

Africa hosts significant volumes of these strategic/green minerals. According to the United States Geological Survey Qikss@SYyldbal mineral reserves, Afrideosts:

Cobalt (52.4%), Bauxite for aluminum production (24.7%); Graphite (21.2%), Manganese (46%) and Vanadium (16%). This idletiessse to be a tip of the iceberg as

Africa is largely geologically underexplored. Indeed, the strong associationppiec@nd cobalt in stratiform deposits in several countries in Southern and Eastern Africa is
\hkjo i od\ghpknd_"hajmh<amd”\ %nfh”*rj]l]\Vgoh_~ kjndon) f PiThejeprg aso significant lkhaunmeghasits mthe g g h ] ~ h
greenstone belts in Zimbabwe, DRC, Ghana and Mali. Globally, the demand for these minerals fortiaedom energy transition will boost mining activities in resource

rich African countries.

<amd”\ 2nfhhdi * m\ ghr cdevelapmehting dhid tf paiticiphte and be:mefif flonithe oppdytanity brought by the energy transition. It is withirotitiext
that the African Development Bank has undertaken several value chain analyses to inform development of an African stmategyablishing battery manufacturing
plants based on the significant resources in the Democratic Republic of Congo (cobalt and lithium), Zimbabwe (lithiumAfri8eutiManganese) among others. The studies
provide opportunities and challenges for thexadopment of an eneto-end value chain of battery minerad&®.

Battery demand from electric vehicles is expected to increase more than nine times between 2020 and 2030. Thus, the groattergfdemand both within the continent

and elsewhere could repsent an opportunity for developing the critical mineral value chains in Africa based on the abundant mineral resourcedtéoy Btorage

technologies and Electric Vehicles. However, having the raw materials is not the only criteria for a successfapawrd of clean energy technologies and battery

hy\i pal\“opmdi bhglgp H*rc\VNdin)Aj mh s\ hkg ' hoc  h?M>Hhdn f thg valua chatinfstiti jieknkhe hadds &f tleer- 1 fj a f c
countries. China currently contso85% of the production capacity of refined cobalt sulfate, a high economic value product used in the production of mtkheugh

China mines no cobalt. Thus, besides the abundance of minerals, Africa will need critical infrastructure, investmskilistwlleverage the required technology to harness
opportunities for the low carbon future.

Oc h<amd "\ AhHdi di bhQdndj i h #<HQ$Shc\nhn ohkVocr\tnhoj h\ idgvelopment hihged dn~thaspicatioda] podj i A
objectives of transparent, optimal and equitable exploitation of mineral resources. This calls for the development ofatelitteategic framework to guide how Africa
positions itself to take advantage of the opportunities provided by thewnglobal trends, whilst addressing the related challenges

Currently, battery cell and component manufacturing are largely confined to Asia. As new markets for electric vehicleg ¢y sanufacturing will also move to these
locations. Demand for higlpurity battery-grade lithium chemicals is expected to reach 700,000 metric tons by 2025, and 1.6 million metric tons lithium carbonate

27 https://iwww.afdb.org/en/documents/lithivoobalt value-chain-analysis mineralbasedindustrializationafrica

28 https://www.afdb.org/en/documents/raearth-elementsree-value-chainanalysis mineratbasedindustrializationafrica
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https://www.afdb.org/en/documents/lithium-cobalt-value-chain-analysis-mineral-based-industrialization-africa
https://www.afdb.org/en/documents/rare-earth-elements-ree-value-chain-analysis-mineral-based-industrialization-africa

equivalent (LCE) by 2030. Considering the fact that Africa lies central to the major consumers of LIB, this presenpoemnmty for Africa. Unfortunately, based on data
tracked by BloombergNEF, there are currently no battery manufacturing plants under development or commissioned in Africa.

Aside battery minerals, Rarearth elements (REE), such as neodymium, dysprosiutnpaaseodymium, are key ingredients of permanent magnets (powerful magnets that

do not lose their magnetic fields), used in higterformance wind turbines and electric motors. Global wind power capacity additions are expected at an annual average of

77GW fom 2020 to 2029, according to Wood Mackenzie. This represents a growth of 112% in global installed capacity from 2019%0l2@2rms of REE consumption,

this equates to an average increase in global REE consumption of 15,400 metric tonnes per yeadituvbines alone, a clear indication of robust growth in the global

M@@h h\ mf ~ o) h<amd”\ nh M@@hkj o i od\ghdnhh\digthajpi _Hhdectsmnpgavgal Afritdn fgodnitrigs tmadhgve i _  Nj f
delineated some ignificant resources. These countries include Tanzania, Zambia, Namibia, Kenya, Madagascar and Mozambique.

<amd” "\ “2nhq\l\gp Akmjkjndodji hgd nhdi c  mhndbi dad”"\ i of for energgngenenafjon, ackptvely Idyvaostof od a d °
establishment of industries as well as buoyant youth population for reskilling and upskilling. The missing gap is the abfanoeherent and smart strategies to guide
development of the critical mineral vaé chains to take advantage of the opportunities to manufacture products for green energy generation, battery energy storage
systems, EVs among others. A mutual partnership with mining companies, battery precursor companies and battery manufattlaerganized Action Plan is therefore

i haj mhdhkg h i o\lodji hoj hbpd_~ h<amd”\ Yanfhgdndj i htjoadilgenefits fondotieddoroifpic develgpmerd.o d * \ g f
<amd”\ %n Ak mjsdhdot fogpbodunity tha®pambpelharnessdd iok mutual behefitnkipdwledge and partnerships are therefore critical for the success of
<amd”\ 2nhhdi "m\gh_"~qg gjkh i o)
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Introduction

AfDB delivers financial and technical support for
transformative projects that will significantly reduce poverty
through inclusive and transition to green growth.

D & @ @ W

- Light up & power Africa ~ Feed Africa ~ Industrialize Africa = Integrate Africa ~ Improve the quality of
e foi e Paciicler

@Iue chains to accelerate mineral based industrialization in Africa.

Y

N

» Global transition to green energy and rapid decarbonization has spurred the demand
for EVs, battery storage systems and green energy investments (solar and wind).

» This has created opportunity for developing the critical mineral value chains in Africa.

» AfDB studies to assess opportunities and challenges of harnessing battery minerals

‘

Critical Minerals for Africa’s Development

Africa’s Green Minerals

Cobalt (52.4%), Bauxite for Aluminium production (24.7%); Graphite (21.2%), Manganese (80%)

Graphite o) ®)o o @ & )
Copper | ® ° o @ ® ° ‘ @ el®
Aluminium ‘ ®|® O Ol e E .
Manganese 0@ O ® O
Nickel olo ° O O ®le ® Q
Cobalt ) ° ° o o (o] ® . O «
Lithium ® © - ( o) - (@
TR R EE
o3 8 5 2 s(35S B a5 3|8 s|len3g 5§ & F|s 25 3
e a g o|® 2 3% B 8|3 3|2 T 2 o a8 o T <
28 x5 g © & g 5 3 ° |3 o ol & %
o & B oy o o a o
2 ° > g g ®
Africa Asia Europe Americas mOther

Source: USGS 2019, BloombergNEF. Note: The solid spheres represent 2019 production, the outer circle represents the totalreserves. Size of spheres and circles denote
proportionality of the resource between countries.
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ATYPICALLITHIUM BATTERY VALUE CHAIN

VALUE
(S/kWh)

SHARE

$146*
(cum. $342%)

[With Recycled 12% 5% S50 200%
materials] 2] [25%] [44%] [22%] [100%]
CURRENTLY
+Critical to produce  +Critical to quality *Critical to quality *Proximity to
some ?rhkal quality cells « Regional supply « Regional supply cu_stofnors:
SUPPLY (e-g., chain clusters in chain clusters in ehippingicosts;
Co, Liand Gr) Asia Asia exchange of
CHAIN . 4 “Recycling can help technical
ISSUES Demand may i narrow the gap +*Emerging supply . supply
exceed supply in between supply chains in North chains in North
fhanest o and demand America and America and
Europe Europe

Illustration: Importance of value addition to Minerals I

Source - Sciencedirect.com

Critical Minerals for Africa’s Development

Current Africa’s focus Africa’s focus in the Medium Term |
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Critical Minerals for Africa’s Development

Battery Manufacturing Plants and Expectations

D0

%

mFully Under construction Announced

commissioned

Source: BloombergNEF,

1. Africa missing and value creation is
lost. Even for two and three wheelers!

2. Supply chain emissions increases

a) Graphite - Mozambique to China 10887km
(498km road)

b) Lithium hydroxide— Australia to China
6806km (100km Road)

c) Nickel — Australia— China 6,300km

d) Cobalt— Congo to China 16,653 (road
2,573km)

e) Manganese— Australiato China 5326 km
(264 road)

3. Precursors production near raw material
sources and using relatively clean grid in Africa
could reduce emissions by nearly 20%
due to central location.

Constraints in using Critical Minerals for Africa’s Development

Electrode Processing
Cell Assembly

Formation & Grading

Manufacturing Equipment

Land

Purchase
e

Module & Pack

Module Assembly]
Pack Assembly

Others

+ Working Capital

« Administrative
Pemission

« Project Assessment

Design

Supervision
Plant Construction

Engineering

o

- --~\‘

-1 # - Power
Supporting Facilities

IE- e

Limited Geoscientific knowledge of deposits
v Difficulty in attracting investment in exploration;
v’ Inadequate long-term planning

Investment Costs
v' Huge Capital Costs running in US$ billions

The China factor.

v' China’s success results from its large domestic
battery demand, 72GWh, and control of 80% of the
world’s raw material refining, 77% of the world’s cell
capacity and 60% of the world’s component
manufacturing

Inadequate Skills (Downstream)
v Lack of critical skills, esp. downstream side of the
value chain
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Constraints in using Critical Minerals for Africa’s Development

Role of Knowledge

Price uncertainties and changing battery Technologies

* Lithium: Currently, Price fluctuations are a major risk to the commodities industry.
* Cobalt : The concentration of demand and processing chain in China

* Low Demand of EV Products in Africa

ESG Issues in sourcing of Cobalt

* ASM, Child labour, Environmental issues in the DRC

Inadequate Funding Mechanisms

Rare Earth Elements Market control by China

= Major consumers are keen to establish alternative supply chains beyond China’s jurisdiction to ensure
reliable and consistent supply at predictable prices.
o Africais one of the regions targeted as an alternative source of REE.

o This presents an opportunity for VC development. How can we surmount the Barriers

1. Knowledge of Resourcesand Planning depending on Competitive Advantages

Each hub could adopt the supply chain structures consisting:

i) Large Scale Mining ii) Refiners and Cathode Manufacturing and ii) Battery Manufacturers
(Create partnerships and JVs)

. Battery Research: Important to research and follow up technological advances.

. Improve Investment Environment (including infrastructure and skills development)
. Regional Strategy: The Case for Africa’s Green Minerals Strategy

. Conduct feasibility study on establishing battery manufacturing plants in Africa )

. Unlock and mobilize domestic investment (local listing, private equity, SPVs, etc)

2
3
4
5
6
7

. Resource-driven and trade induced industrialization facilitated by the AfCFTA strategies.

CONCLUSION

* Africa’s significant battery minerals fit with all the Li-ion battery chemistries:

* AfCFTA and COVID-19 supply side shocks strengthen the business fundamentals of an inward-looking
resource-driven and trade-induced development agenda

* Governments and Regional Bodies have roles to play:
a) Resource their geological surveys to generate the requisite geoscientific Info.
b) Enhance global collaboration to promote joint development projects

* Knowledge is key in using Africa’s minerals for development
a) Need to know what resources exist, develop a strategy for their development
b) Conduct feasibility studies for establishing Africa’s battery manufacturing value chain: raw materials;
refineries; precursors and battery assembling.
c) Promote Regional Approach for development of EV value chains.
d) Develop Bold Strategies for Financial Resource Mobilisation and Market Demand (pension, insurance)

Africa’s recipe for value chain development is: Sustainable extraction of Raw Materials, Attract
Investment for Battery Manufacturing & Create Local Demand for EV and Battery Energy Storage
Systems (BESS)
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Kinshasa, DRC.

DRC-AFRICA

BUSINESS FORUM2021

FOSTERING THE DEVELOPMENT OF A BATTERY,
ELECTRIC VEHICLE AND RENEWABLE ENERGY
INDUSTRY VALUE CHAIN AND MARKET IN AFRICA
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How to support development of raw materials sustainable value

chains with our African partners - Carsten SORENSENDG INTPA)

How to support development of

sustainable raw materials value chains

Presentation by Carsten Sorensen,
INTPA E2 Deputy Head of Unit
18 November 2021

1/ Policy and Context
2/ Tools

3/ Examples

4/ Next steps
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